The paper presents an extension of Gronwall's inequality to n independent variables. The inequality is established by solving a characteristic initial value problem by the Riemann method. Thus a Riemann function associated with a hyperbolic partial differential equation appears in the inequality. By using a representation of the Riemann function, the result is shown to coincide with an earlier result obtained by Walter using an entirely different approach.
Introduction.
Gronwall's one-dimensional inequality [1] , also known in a generalized form as Bellman's lemma [2] , has been extended to several independent variables by different authors. For example, in [3] Conlan and Diaz obtained a generalization of Gronwall's inequality in n variables in order to prove uniqueness of solution of a nonlinear partial differential equation. In [4, p. 125] Walter gave a more natural extension of Gronwall's inequality in any number of variables by using the properties of monotone operators. Recently, by using the notion of a Riemann function, Snow [5] , [6] obtained corresponding inequalities in two independent variables for scalar and vector functions. It turns out, as will be shown in this note, that Snow's technique in the scalar case can be employed to establish Gronwall's inequality in n independent variables which coincides with the result given in [4] when a representation of the Riemann function is used. 
By the continuity of y and by the fact that v=l on f=x, there is a domain £•+ containing x on which v=0. Hence by multiplying (6) throughout by v and using (4) and (10), we obtain (3).
3. A representation of t>(f ; x). We observe that the problem (1) defines precisely the so-called Riemann function for the operator £. The existence and regularity property of v can be deduced from [3] (also [7] ). Indeed (1) is equivalent to the integral equation License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use
